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They use number names (e.g., "three hundred million seven hundred") 
to show that execution (understanding) often proceeds during compilation 
(parsing) not just as a guide to eliminate ambiguous parsings. Rather, no 
parse of the whole utterance is produced, but just the value (300,000,700) 
which is after all the only thing of interest in this case. 
Several other examples bearing on the "computer as hearer" analogy. 
The paper is very readable, and brings up some fascinating points. However, 
it does not seem to succeed in clarifying the loose analogies to a point where 
they are very useful for talking concretely about natural language, or computer 
languages. 
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In his paper, Erik Sandewall attempts to deal with the Frame Problem, 
which he defines as the problem of proving which properties are held by 
various objects in an environment after they have been subjected to a known 
sequence of actions. He introduces the Unless operator, which seems to be 
defined: I f  d is a sentence, then Unless(A) is true if and only if A cannot be 
proven from the available data. The Unless operator has two properties 
that mean that Sandewall is abandoning the Predicate Calculus as anything 
but a notational device (a fact which he explicitly recognizes): 
The extension property no longer holds. If a theorem is true in a theory T, 
and is dependent on some Unless clause, then the addition of certain new 
axioms may make that theorem false. 
He also presents an example in which the theoremhood of two statements 
seems to oscillate, and claims that he may be forced to accept a three-valued 
logic where a sentence must be one of the following: a theorem, not a theorem, 
or undetermined. 
Sandewall indicates that his Unless operator bears a strong resemblance 
to the MICRO-PLANNER primitive thnot, but claims that there are signifi- 
cant differences. In fact there are differences in the rules of inference available 
to the two operators, but they both are attempting to capture the same 
idea, and thnot seems to do a better job. He certainly did not adequately 
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defend his point in the paper, and may in fact be wrong in contending 
the superiority of Unless. 
One of the things which Sandewall is trying to capture in the Unless 
operator is the idea of alternatives. He may be able to help himself out of 
some problems by explicitly recognizing an "exclusive alternatives" operator 
(which can be easily but clumsily defined in the propositional calculus), 
where Alt(a, b,...) means that a, b .... are exclusive alternatives one of which 
is held to be true. Then he could make use of the following rule of inference: 
A 
~d & Unless(B) ~ C 
A & Unless(C) ~ B 
Alt(B, C) 
which resolves his oscillating truth value paradox. 
There are many loose ends in the theory of Unless that remain to be 
worked out. For example Sandewall suggests that a state of being should 
be assumed to continue until a theorem ending that state is proven. This 
has difficulty coping with states of being that implicitly contain their own 
ending such as "John is falling." 
Sandewall has not even approached the problem that the size of the data 
base increases monotonically with time. He presents rules of inference for 
tuples @, s), where e is a statement and s is the set of exceptions, but after 
any deduction the new set of exceptions i  at least as big as the largest set 
of exceptions among the premises. To be natural, there should be techniques 
for manipulating the exceptions to reduce them if possible. He needs some- 
thing comparable to therase in MICRO-PLANNER. 
Sandewall is moving from a Predicate-Calculus-based position on deduction 
to something closer to PLANNER. His paper is valuable in that the Frame 
Problem for the quantificational calculus has here to fore only been attacked 
using techniques expressible within the calculus itself. His new tools seem 
likely to be more powerful than the old ones. However, the tools he is devel- 
oping match closely in intent and implementation with ones that already 
exist in PLANNER-like languages, so the techniques he proposes are not 
particularly novel. 
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